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Specification and Compatiblity Check of the Component
compositions for the Reuse

Chang-Hoon Lee' - Kyung-Whan Lee'

ABSTRACT

~ In the object oriented methods, most of the objects are independent from one another. However to get their job
done from the system's point of view, they must have some kind of connection established among them. This means
that the cooperation among the objects through the interaction is just as important as the static side of the objects.
Usually, checking for correctness, compatibility and reasoning of the objects is limited due to the fact that the
interactions between the objects are expressed in the form of a line or a box. The reuse experts often claim that the
design reuse is more important than code reuse, mostly because it can be applied in more contexts and so is more
common. The composition of the objects is also considered as a very important definition in the area of framework
which is generally known as a technique to support reuse at both the coding and the designing level. Therefore on
this thesis, the composition of such objects has been studied to provide a formal means of evaluating the component's
compatibility and better possibility for further improvement in the area of framework, by formalizing the component
compositions using the LOTOS.
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(Fig. 1) Interaction of MVC Model

2.3 LOTCS
LOTOS+ 1983w  TOS(Temporal Ordering

Specification)olA Hgow 1 o}Fo] HBHY2H
19881 ISOE OSIAx ]‘% BAE EHoz ALy
Ak LOTOSw &3by, ¥4t 9 concurrent A2
& BAsk=E 83 Aoz A dew, A A
BTEE F¥3te ADTH-E A2g9 98 e
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Ao F4 s

©g & LOTOSIA AMEE F2 duarsd
EREERER

714 at 999 94, Bix FH94E& adgx
git AlP|EE, PE £ol=8E 9|3t

CE 1) L0TOSY 7|18 ARt
(Table 1) Basic operator
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# 4 | Interleaving By {[] By
Full
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contract SubjectView
Subject supports{

value . Value
SetValue(val: Value) = Avaluelvalue = val):
Notify()
GetValue(): Value + return value
Notify() = (l| v: v € Views: v — Update())
AttachView(v: View) & {v € Views)
DetachView(v: View) = {v & Views}
)

Views: Set(View) where each View supports{
Update{) = Draw()

e s s
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Draw(} =  Subject —  GetValue(){View  reflects
Subject.value}
SetSubject(s: Subject) + { Subject = s }
]
invariant
Subject.SetValuelval) = (Vv: v € Views @ v reflects
Subject.value)
instantiation
(I vi v € Views: (Subject—AttachView(v) || v—
SetSubject (Subject)))
end contract

(32 2) SubjectView A2t
(Fig. 2) contract
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Subject — GetValue()& 7} Draw()vlA=g +
Fa7] YA E =Al Subjectol Al GetValue()®j&

£ HUolge 9wjdt} B8, Draw()E UpdateO
EYRE op]5a Update()= Subjectoll A 7t BollA
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g o2 g3t go] 2d8E LOTOS® #d3#
de #F s e (O, {push).
{push, pop>, {push, push), {push, push, pop).
JolARE, (pop, push)d} L e AR
2=l
Stack(push, pop):=
push 7x: Integer: {pop !x: Stack{push,
pop]



1220 st=dEX2IEs =FX M5TH H5=(985)

0

i: Stack(push, popl)
ok P —el— Pl —e2—> P2 —e3— . . . —ei—Pi =
P'E P =t= P’ H¥ $vd o Hov "BF 7%
g gA(P) = {t | AP <P =t= P& Fdd}

AAst 48 (Role)

A@A= Helm®] o oAk go], Ztzbe] a4E8
Agsr) delM e oEg FAN Fo dAst Yo
o 223 7% AT dFe A G =
A Zizhel Hg f48 BEgw Hx FEL 424
FE 7% (board)o] & AFAY} Hi Aolth, whebA
AR A4y g4E0] £ He 98 AT
ok & #uk opel FHaFozMY L2ET A
ZAgo AiF =gd AFE AITsor drh ol
214 o8 ARAS v o] AP ATE 4
3} ofE AEEo] Z+ Q29 o3 g o) FH1F
HAHEE T glueEd FATog Aok

p

[ (Ri, ® | Vi*RiAGeE (RIIIR2III ..
Il Rn )}, 9714 Rit #9hE 9n
o Zdgatel AAFHe gul= CT = (Rl ]
R2 11l ... Il Rn) | G elth.
ol Z7te] HFES Helmo] AAIE Aloka) vpast
A2 gluet) AAH FASI qlojol & 2vlsitt W
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Ag¥A  MVC_Model(set_value, invoke, return,
result) :noexit:=
role  Model(set_value, notify, invoke, return]
‘noexit:=
set_value 7 value: Nat_Sort
notify:  Model(set_value,  notify,
invoke, return]
§]
invoke
return | value: Model[set_value,
notify, inveke, return)
role Viewl(requset, result] :noexit:=
hide update, draw in
request
;result 7 val: Nat_Sort
; update: draw: View(request, result)
glue:= M1(set_value, notify) >> M2(req, return}

[(reg)| View(req, result]

(38 3) MvCdE st Zdatit
(Fig. 3) Connector

9 dolA M1{set_value, notify):= set_value ?
value: notify: M1(set_value, notify)olx
M2(req, return):= req. return | value:
M2(req, returnlojt}.
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VMachine( ... ): exit =

insert_coin ( in_coin )

»

accept Total: Coin_Sort in

[ Total eq 100 ) = ( get_coffee: exit (]
get_milk: exit (

. get_cocoa: exit)

{ Total eq 200 ] + ( get_juice: exit [)
get_ice_toffee: exit ()
get_cola: exit)

insert_coin{ in_coin }: exit( Coin_Sort) :=
in_coin ? coin: Coin_Sort:

exit( any Coin_Sort )

(3% 4) XH212] of
(Fig. 4) Example
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7Fsd 9+ (insert_coin, get_coffee), (insert
_coin, get_milk), (insert_coin, get_juice)¥°]
o} olgAl FAVFEE FHATHE JEA 2 84 (compo-
nent)& ofgs} o] Hogttd, F9E d¢(A=d
o] & Ao BAGlel BRE BEL A&AI} AL
& A Heg ARd A9E 2dstA @k webA
o] A% $Ele s8] dvtnE T & & ot
component Only_Obser VM( ... ). exit :=
in_coin;
(get_coffee () get_milk (] get_cocoa (]
get_juice () get_ice_coffee () get_cola):
exit
Z #2715 P99 (Only Obser VM) = #&
7453 9 (VMachine)©) %k Only_Obser_VMo]
VMachine® d&& gi4ld &= gith

ugtd T i AF2 dMe g&d 2ol
9ol AR (refusals)ele RS A dart gk

HAAK(B) = {A < alpha(E) | 3B'» B =
O= B A A N initials(B") = @)

714 B 4 ov|st alpha(E)= 95
7o gRE woled + Qv oMES HEL v}
i, initials(P)E ZZAHx P7F @ oA wolg
d & e 898 guedt, &, initials(P) = |
a € alpha(E) | 3B’ + B =Xa)= B’} oit}l. B

AHoo A & ¢ iR, 7|EAHLR g EE AR
9o diolr},

9] ool alpha(VMachine) = alpha(Only_
Obser VM) ={ in_coin.get_coffee, get_milk,
get_cocoa, get juice, get ice coffee, get cola }
o|2, jnitials(VMachine) = alpha(Only Obser_
VM) = {in_coin}ejth webA 7] Adedid AR
5 Y9 (refusals) = e ol Fdsich

AR (VMachine) = FHAR(Only_Obser_
VM) = {alpha(E) \ {in_coin} }

2 in_coing T F ARHE FHE 2
A g :
9 A% (VMachine/{in_coin)) = { {in_coin,

THAIR S RISt 24t 289 BM 2 =2ty A2 1221

get coffee, get_milk, get_cocoal. {in_coin,
get_juice, get_ice_coffee, get cola} )} 28

2 A*R(Only_Obser VM/in_coin)) = {{in_coin}}

olE FHste] WY, 249 WY 384 FAle
ol FEAES BE P LN E BFIME
ok sta, olgE] =Y F AE EE FHAAY A
29z ¥gsojol g}k @ & v BE AH
of o AFAAsd IAFe FAA AR(total
refusals)’8kn ek, & FA4 ARz s A
S B M BE P olE I =g N
Are] AREHE PHE =S 2SS 99|

FAH AX(total_refs)

FAH ARP) = (. A |t € BF7MEH 3
AP A A € FAAR(P/L) )

P/t B2V EE P9 (D E ST HHE Ve
W B

Slola AHeold AMdg o83t ak/Mde s34
45S b3 Zo] AHelgh:
389 (compatibility):  fisse (1) comp ri
fissg (1) comp r if and only if:
1. #87bs HA( fiusy () 2 BT 39
(ry)
2.Vt € ¥E7bsd #9(n) « VA & P(E) -
if A € FAA AY-fasse (1)) then (,
A € FAH A¥(n)
A7IM, fisg t R C| T 1, 12 € Reif 1y =
ro. then fosee(r1) = fissg(rs) N dom fise C RO)L R
< 9859 JF, Ce 8459 Y 9vjgct A

AF Zo| gy 22 847 FoHAkn e,
ol #HAHE FAMM (2¥AAM Agw AFASt
component C&Ho) 84S Aad & Yo},

component C

Display(request, result, init): =

requset. result: Display(request,
result, init)

0

i result: exit

0

init: Display(request, result, init}
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end

fusse (View) = Display’} 57 gsix= oA
Aojgt T 7hAl AMEE TEElof g} ojw FolFof
& Mo Z7e] ZRA 2V Hod fF#EA ) M= o
g 4 slthe Aot} o]& FYUstA sy s 7 =
2H29) alpha(P\)E alpha(P) U ( alpha(Ps)
\ alpha(P)) )2 A8}

alpha(View) = alpha(Display) = {request,
result, init}
BEA7VsE B (View)
= {{request), {request, result)}
w715 B9 (Display)
= {{request). (result), (init),
(request, result) }
FAE AR (View)
= {(0.2), (O, {result, init}),
((request), @), (request), {
request, init })
({request, result), @), ({request.
result), {result, init})}
ZA)4 A% (Display)
= { (O, 2),
(Crequest), @), ((requset), {
request, init } ),
((request, result), @), ((request,
result), {result, init})}

wabd #E7FEe d9(View) © 2d7tsd 39
(Display)olz  #&7b53 A9 (View) = Po,
Prequesty, Plrequest. resuy@ £ (partition)d 4= glo
22 #@7sd P (View) = ( O, {(requset),
{request, result) }o|t}.

Vit € "BA7EsE P (View) o s, wek (t,
A) € A AR (Display)old <t A) € 43
AR-(View) o]k,

o] Dispaly”7} Viewd] 94&8% & 4 9&& B

3 9},

34 BEH M

axedojs HAEHE w7l AMAE oA o

3 ukeh o] AE3 a47hel F3A
Fasith, 2 ANkAQl SAdA Fof
A7F @98 8T 5 gl Ex|gs 53 @500 4
= 2 98s gid F U 297 U 847 B
A gAstdlA dEg galg 5 e F$ES A
S@olgtn RE7IE Fr} o7]A dukxel g@Ao|@
A¥AE 1A g 983 24autoz F34 o
2 Aasks 49s U3y, ST Aol
A AdHe #4E nstd T84 A4RE FAd=
A& 2. 50 d¥ME reads ALY
write® BEE H¥o] HoHm QrdME o3
writeTrE ¥ 4 vkm sPgEE QubA e @7t
Me 33 84t o 94ES dAg £ glg a8y
ARt 237 writeWS WRE FTHH 84 1
AE¢S giig $E Y& Aot} ol REH 53
g 8oz H, 2ot 484 e AEE Avd
T Sl

g2 AgE 30N 584 AZE Y8, Fol
Aol ARt #AL ukdsy) 1§ goolr},

o
A

A g wld (vestricted role)
Ai« H = alpha(R) N alpha(CT)
rstR = hide alpha(R) \ Hin &i W

dz, g3 22 98a a4 Fe HYyvkw 7t
Astat:
role R = write: R (J read: B () close:

exit
role K := open: initial: ...
component P = write; P (] exit

glue CT := write; exit () open: initial: CT

ol "AlgtE WY Hgapw:

H = alpha(R) N alpha(CT) = {write)} o)1,

rstR 1= hide alpha(R) \ H in BE o] &3}y
MEA A role B

rstR 1= write: B () v R () i: exit ot}

ot 84 P AdE #7336 E 9 rstRe
71%E WA ¢ dor ojgA ATE 2L F3t
o FEAHJA AAEAEE 2AEE 5 Qo

4. 2R U 4% ATYA
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Hel PeiE FEPoEN AT ojEd tiF Hel A
%z Aol o BES ¢z vk M B =5
diME olEg A9 § FEoE 2aAENY HIS
AYgstoz N A5 Al g FEo AF, 1
AAHEAe Aag AAGANA o] F F 9=
ke ATHEE ST 7182 BYE BN
ADTE AEsA FAE + A& d3 BAd
7} F2 AMEAT 28y ded Hadds FHY
=S E@stede 8w, Q489 A% ¢
interaction® F&3l=dl: 1 A7 AUtk 5
Z9% Fdsl7) 93 Propositional Temporal
Logic, CSP, CCS%3# #& o2 7kx FAdel7t o
ARk o]E Y EUE HHE s Yok B 49T
AAE FHA W A7HH FHE XHdte ZEA
2 U4 (process algebras)”]¥te] LOTOSE WA
ojz Magith. ol EF ISORESE FF @
Atggo] gEdtd wyon AME F dde AL
ZE3L 317] W&ol

FT ATHAZE AANGFY J|HE ol A
HE 7)vte] sjehgygo]l aFdr. &, FolR
BAFAY EMolN Eustd ANETLY HYa
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